Green
Infrastructure:

A Natural, Cost-Effective
Way to Address the CSO Issue

eEvansville WATER AND SEWER UTILITY
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What is Green Infrastructure ?

S

“Semi-mountable =
curb,

ecast concrete
roorbamg - blgc
plastic liner.
min.750mm deep

stormwater
facility soil




Types of

Green
Infrastructure
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Restored Wetlands
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Natural




Natural, Restored Wetlands I

o Diverse Natural Surroundings

o “Kidneys of Nature”

o Runoff Control
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Urban Constructed Wetlands

Tianjin Qiaoyuan Wetland Park, China - Photo by Cao Yang




Urban Constructed Wetlands

o Only Type of Wetland Used
for Treating CSOs

o Traps and Ingests Pollutants,
Treats Waste

o Less Maintenance than
Mechanical Treatment Plants




Urban Stream Restoration
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Urban Siream Restoration

o Bringing Buried Streams to the
Surface

o Only Possible when Point Source |
Pollution is Eliminated

Complex Process Using Best
Management Practices B
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Urban Stream Restoration
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Porous (Pervious) Pavements

o Asphalt/Concrete with Fine Filler
Fractions Missing

o Water Percolates through z
Pavement into Sub-base

Low-use Roadways, Parking Lots, |
and Alleys
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V& CLEAN CRUSHED STONE TO
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Innovative Stormwater Management
POROUS ASPHALT PAVEMENT
with Subsurface Recharge Bed
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from contemination and allows
wmortolawlmwghlomsoil

= Stone Recl Bed- Heartofs
- crushed mm vl nom
stom waler foe infiltration.

- Choker Course -  Single size crushed aggregate (1/2-inch) stabilizes
wce for paving,

~Open-Graded Asphalt Pavement - An opan-graded esphalt mix with that

is porous, allowing storm water to
ﬂowlhroug:dmmm
recharge

~Unpaved Stone Edge - A backup system In case tha pavement surface

aver become sealed, Storm water can
Now off pavesnent surface 1o stone edge and inlo
slona recharge bed.




Interlocking Pavers




Drx Detention Ponds
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Roofs and Walls
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Green Roofs and Walls

Intensive Living Roof

1. Paving, Decking, Large plants

2.300mm plus Deep Soil Substrate

3. Filter Fleece Layer

4. Geo drain Layer
"
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Bio-Diverse Roof

1. Aggregate, wildflowers, natural seeding
2. Soil mix for plant choice
3. Filter Fleece

4. Water Redentive Layer
Sedum Roof

1. Sedum plants or blanket
2. Soil and gravel mix

3. Filter Fleece

4. Water Redentive Layer




Green Roofs and Walls




Rainwater Harvestin
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Rainwater quvesﬁng_

o Simple and Inexpensive to
Install and Operate

o Movement to Clustered “Eco- |
Block” Management Schemes

Graywater Mostly for
Nonpotable Uses
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Residential rainwater tank connected to a ‘top-up’
system providing rainwater to outdoor, toilet and
washing machine only.

FIRST FLUSH
DEVICE,

SCREEN ETC
TO TOILET AND
WASHING MACHINE
TAPS
°”L‘;‘é‘°' 1O ALL
D OTHER TAPS

SRR

 DE-SLUDGING B i
VALVE &_ '\I

PUMP STOP VALVE —"I’HREE WAY FLOW

AND CHECK VALVE SWITCHING DEVICE,
BACKFLOW STOP VALVE AND
PREVENTION DEVICE I AUTHORISED BACKFLOW
SO VAL PREVENTION DEVICE

WATER MAIN

%@ EXTERNAL TAP FOR

FIREFIGHTING PURPOSES

Rainwater Harvesﬁng_

Rainwater
Harvesting
System

air gap
high level
water

storage tank

rainwater
collection
from roof

under ground
storage tank
with pump
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LRain Gardens ﬁ_
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Rain Gardens:

o Versatile - Any Size or Shape
(Use “Deadspaces”)

o Water can Pond up to
Several Inches »

o Use Native Plants with Deep,
Fibrous Root Structure

(o) Particle Settlement and Nutrient B
Uptake/Treats Pollutants N




Rain Gardens




Vegetated Swales &
Filter Strips




Vegetated Swales &
Filter Strips

o Relatively Inexpensive & Easy to

o Remove Silt and Pollutants Before
Discharging into Storm Sewers

o Excellent for Receiving Sheet Flow
from Parking Lots

Maintain
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Vegetated Swales &
Filter Strips
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Storm Water Planters




Stormwater planters capture the street's stormwater runoff before it enfers
Into city’s storm sewer. By promoting stormwater infiltration, the planters
remove polfutants and debris, that would otherwise be reteased directly into
the Mississippi River.
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Water from the
street enters

planter through
openings in the
curb,

During heavy
rains, overflow
exits one planter
at the lower
end and enters

the next planter.




Storm Water
Planters

2" overflow pipe
opening 6" above soil
screen over snorkel
end to keep out debris

2'x2'x6' steel stock trough —u-‘

overflow
<+ =

roof water in

splash rocks

+— 12" soil

- landscape/filter fabric

- 4" gravel

perforated pipe
connected to overflow




Curb
Extensions

17.4 m (58 ft)







Green Gutiers

Stormwater Tree Stormwater Tree Trench

—— continuous tree trench
w/steel grate trench cover

watering and aeration pipe
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Infiltration Beds and Berms

trees, shrubsand

vornamental grasses g._#

wet tolerant species '

Seml mountable
curb,

precast concrete
root bamer black

plastic liner.
min.750mm deep

i Ay o A o
" .‘¢ Lx"'i?‘l“ Vb L* b

facility soil




Dry Wells




Dr)_l Wells:

o Otherwise Known as Seepage |
Pits or French Drains W
I

| o Precast Structural Chamber or Pit |
Filled with Coarse Stone

o Well-Defined Drainage Areaq, |
One Acre or Less




Plant & Wildlife Corridors




Downtown
Evansyville
Projects

eEvansville WATER AND SEWER UTILITY




Civic Center
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Civic
Center

v

Metersheds

FIGURE 1
CIVIC CENTER METERSHEDS
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Peak Rainfall Intensity vs. Peak Flow Rate

# Base Parking Lot

B Rain Gardens

& Wfikration Beds L]

——Linear {Base Parking Lat)

— Linear {Rain Garckens)

— Linear {infiltration Beds)




Rainfall Volume vs. Flow Volume
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Green
Infrastructure
Participation
Program

eEvansville WATER AND SEWER UTILITY







Gl Par’rici_p_aﬁon Plan

oReduce CSO Volumes & Peaks
olncentivize Redevelopment

o Verify Effectiveness

oParticipate for Success
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Gl Parﬁcipqﬁon Plan Steps

o Calculate Drainage Area for Gl Device (sq.ft.)
o Determine Project Runoff Coefficient (C)

o Calculate the size of storm captured

o Determine the % of Annual Rainfall Captured.

Utility Participation
$ =0.0565 x C x % Annual Rainfall x sq.ft.|




Gl quﬁcigaﬁon Plan Siegs

o Submit Participation Plan (Business Plan) to Utility
o Review Plan Implements
o Review O&M Requirements
o Review O&M Agreements

o Recommend Participation to the Board

o Payout with Post-Construction Verification




Vacant Properties with
Green Infrastructure Storm
Drain Potential



Potential Green Infrastructure Sites
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709 Line 5t. Mt. Olive Church




320 Washington Avenue




Garvin & Washington Avenue
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1500 Taylor Street
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Treatment of Vacant Lots

1311.1313,1315 . Governor St

Infiltration Facility on Vacant Lots

Green infrostnciure Concepts
May 14, 017




Treatment of Vacant Lots

1311,1313,1315 5.4

I, Front Yard with Fence 3. Heodwall 7 Traas on Upper Perimeter
and Hedge 4 River Rock Level Spreader 8. Basin Underdrains Connect to Drywel
2. Pocke! Park with Seating and 5. Basin Plantings Infiltration Structure
Educational Signage & Lawn ol Upper Perimetar 9. Curb Inlels and Stoem Sewer Redirecied

to Infiltration Facility

Infiltration Facility on Vacant Lots
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Treatment of Vacant Lofts
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After »_ N
View Looking SE Through Bioretention Basin
1. Fence ond Hecge ot ROW 3.  Heodwol 6. Lawn a! Upper Perimeter
2. Pockel! Park with Seating and 4, River Rock Level Spracder 7 Trees on Upper Parimelter
Educational Signage 5. Baosin Plontings 8. Basin Underdroins Connect to Drywell g
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Infiltfration Facility on Vacant Lots

Green Infrastructure Concepts
Mary 14, 2002




Green
Infrastructure
Education &
Ouvutireach

eEvansville WATER AND SEWER UTILITY




Our Task

o Develop a set of educational "tools" to
guide transition from Gray to Green.

o Create Education and Outreach program
o address stakeholder needs.

o Support Developers with planning,
programming, budgeting and execution
of Green Infrastructure transition program.




Gl quﬁcigaﬁon Pro_g_ram

o Geographic Area o Aesthetics

o Gl Part. Prog. Purpose o LEED

o Storm Water Reduction o Education & Ouireach
Options o Gl Challenge

" o Cost Analysis

o Gl Requirements

o Define Gl

o Gl Types
o Local Ordinance




Gl Starting Point I

o Education and Outreach
o Gain Stakeholder Buy-In

o Equip Decision Makers with Tools

o Listen - Engage - Plan




Listen

In order to turn strategy into action, the Utility must gain buy-in
from key stakeholders. Undertake a Gap analysis to gauge the
public's level of knowledge and interest. The goal is to support Gl
becoming a standard practice to accomplish the following:

| o Mimic nature and encourage rain infilfration where it J

falls Z
- o Demonstrate curb appeal and environmental
benefits
o Reduce Storm water management costs B

o Exceed compliance with storm water regulatory
requirements under Clean Water Act




Listen to Stakeholders I

o Stakeholders: Developers, Local Officials,
Community

o Tool # 1 - Gl Gap Analysis & Assessment

o Focus Groups




I
Engage

Develop a set of tools that will enable stakeholders to serve as
"role models" of storm water stewardship as they are engaged
in leading the planning efforts. Outreach sirategy will analyze
current storm water management issues and develop an
approach to address:

o Develop a set of tools to guide transition from Grey
to Green

o Storm water management and related discharge,
elimination and construction site controls

o Basic awareness of storm water management and
Gl design solutions

o Recognition and leadership award/challenge
programs




I
Engage Stakeholders

o Engages the learner as an active participant which
facilitates positive behavior change

o Tool # 2 Outreach Strategy

o Provides clients a variety of single-session and multi- |
session education options

I o Tool # 3 Training Program B
»

o Education programs offered in classroom, webinar or
video formats




PLAN |

Innovation in the area of green infrastructure is evolving as
government regulatory requirements increase around storm
water management. As project managers, engineers and
architects strive to maximize short-term results on a
construction task, they will require support with integrating the
Gl solutions into their basic management functions:

o Planning

o Scheduling

o Estimating and Budgeting

o Monitoring Progress and Performance
o Taking Corrective Action as Required




Gl - Stakeholder’s Plan

o Paradigm Shift - Starting Point:

o Step 1. Foundation for Success
o Step 2: Defining Measures of Success

P o Step 3: Create Policies

o Step 4: Provide Tools

o Step 5. Create Sustainable Program

o Tool # 4: Stakeholder Charrettes




Green
Infrastructure

Questions ?

eEvansville WATER AND SEWER UTILITY




